Chemical diagram of the X-ray structure. correction based on symmetry-equivalent and repeated reflections. The structure was solved by direct methods using SIR97, 3 and all of the non-hydrogen atoms were refined anisotropically by full-matrix least-squares on F 2 using SHELXL97. 4 All hydrogen atoms were located in difference electron-density maps, but refined as riding, with C-H = 0.93, 0.96, 0.97 and 0.98 Å for the aromatic, methyl, methylene and methyne H atoms, respectively, O-H = 0.82 Å for the hydroxyl H atom, and with Uiso(H) =1.2Ueq(C) or 1.5 (methyl C or hydroxyl O). Crystallographic data and details of the data collection and structure refinements are listed in Table 1 . The intermolecular H-bond interactions are given in Tables 2. We compared the bond lengths and bond angles for (-)-(S) Warfarin, racemic Warfarin, (+)-(R) fluorowarfarin and the present model, and found them to be in close agreement. The X-ray crystal structure is shown in Fig. 2 .
It is known that this type of coumarin derivatives exists in an open side-chain keto form. It was established 7 that this compound crystallized as a cyclic hemiketal with an axial hydroxyl and the resulting dihydropyran ring. Savell et al. 5 by a Michael-type addition synthesized a suitable coumarin derivative, and resolved it through its quinidine salt.
Similarly to the related crystal structures of (R)-(+)-4¢-fluorowarfarin 5 and (S)-(-) warfarin, 6 the crystal structure of the title compound is pseudoisomorphous with that of the racemic warfarin 7 with a five percent increase of volume of the unit cell due to the fluorosubstitution (Z = 16). All of the thirteen non-H atoms of the coumarin ring, O1/C2-C8/C4A/C8A/C10/O2/O3, are essentially coplanar, with an r.m.s deviation of 0.029(2)Å and O2 out of plane by -0.153(3)Å. The ring-puckering angles 8 for the six-membered ring fused to the coumarin are q = 50.3(3)˚ and j = 277.9(4)˚ with an amplitude of Q = 0.470(3)Å, indicating a half-chair conformation with a fold across the line O3·C11. The dihedral angle between the coumarin plane and the fluorophenyl group, which is in a bisectional position at C10, is equal to 65.7(3)˚.
The organization of the title molecules in the Fdd2 space group is as could be seen for the racemic warfarin crystal structure. 7 They are indeed mainly linked to each other through hydrogen-bonding interactions between the hydroxyl O4, which acts as a hydrogen-bond donor to the carbonyl O2 at position (x-1/4, 1/4-y, z-1/4), which forms a C(8) 9 chain undulating around the [101] direction and generated by the d-glide plane at y = 0.125. Another common substructure consists of molecules related by [0 01] translation, which are weakly connected into a C(7) chain via atom C5 acting as a hydrogen-bond donor to atom O4. Here, the fluor atoms reinforce the three-dimensional framework by forming molecular sheets parallel to (1 3 0) and (-1 3 0) according to an herring-bone pattern, as frequently observed elsewhere, 10 via C-H·F interactions (see Table 2 ) across the twofold screw axes at positions (1/4, 0, z) and (3/4, 0, z) (plus the b/2 translation) on one hand, or (0, 1/4, z) and (1/2, 1/4, z) (plus the b/2 translation) on the other hand (Fig. 3) . 1/4, 1/4-y, z-1/4, #2 x, y, z-1, #3 x-1/4, 1/4-y, z-5/4 , #4 1-x, 1/2-y, z-1/2. Fig. 2 View of the molecular structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level, and H atoms are shown as small spheres of arbitrary radii. 
